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Abstract: Organisations have been disclosing environmental and social information through different
tools, including their websites. However, the type of environmental and social information that
organisations disclose online, and what are the characteristics of those organisations is still not
fully understood. This research aims to (a) identify which environmental and social information
organisations disclose online; and (ii) explore drivers of the specific information disclosed. We collected
data on sustainability disclosures from 2008 Italian organisations. Results show that overall the
amount of environmental and social information disclosed online is low. However, organisational
characteristics explain different contents of disclosure. Bigger organisations (in terms of revenues
and number of employees), and with environmental and social certifications in place tend to disclose
more environmental and social information. Also, consumer goods’ organisations disclose mostly
information related to the supply chain; whilst resource-intensive industries disclose mostly information
on corporate social responsibility. This research shows that overall there is still a reserved attitude
towards disclosing environmental and social information in Italian organisations, providing little
information to stakeholders about environmental and social policies, strategies and practices. This study
provides researchers and practitioners information on the content of sustainability information disclosed
and possible drivers for their disclosure; this supports their understanding of the conditions where
voluntary sustainability disclosure is more expected.
Keywords: business sustainability; sustainability indicators; environmental and social disclosure;
intangible assets
1. Introduction
Organisations have been reporting their environmental and social performance through different
tools, such as social and environmental reports and sustainability reports. These have had considerable
development over the few last years, in spite of having started as a voluntary practice [1]. The emergence
of sustainability guidelines and frameworks have guided organisations to report sustainability-related
information using different metrics, as different reporting bodies have proposed their own set. For instance,
Global Reporting Initiative (GRI), Global Compact, Asset4, and CDP propose guidelines for reporting
organisation’s sustainability performance. Many organisations cherry-pick indicators from different
guidelines and frameworks which turns out in a fragmentary evaluation of sustainability-related
performance and in a variety of reports that are not necessarily comparable [2,3]. Despite the emergence
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of new regulations, namely at the European level [4], the decision to disclose, how to disclose, and the
type of sustainability-related aspects to be disclosed are still mainly a voluntary practice, especially for
Small and Medium Enterprises (SMEs). These organisations are considered to have potentially less
significant impacts than larger organisations and are indeed out of the scope of the emergent regulation
on disclosure of sustainability information.
Besides the traditional formal reporting schemes, organisations are currently using a broader
variety of communication channels to disclose environmental and social information, such as traditional
news media [5], and social media [6]. Internet-based communication technologies offer significant
benefits for organisations and stakeholders as they provide: (a) detailed supplementary information
consistent with the information present in the organisation’s sustainability report; (ii) a platform to
analyse and respond to stakeholders’ information requests (increasing the interaction with stakeholders
beyond the traditional one-way communication channels); and (iii) access to data, search engines,
and analytical tools [6,7]. Opposite to formal reporting, this type of communication is designed towards
a broader spectrum of readers, which possibly enhances the number of stakeholder groups for whom
the information may be assessed. The measurement system needs to be flexible enough to adjust to
different requirements of information [8]. Thus, many times information available is not as detailed
as the one present in formal reports. Stakeholders can potentially choose the information they are
most interested in based on their preferences, decreasing information overload and enhancing ongoing
communication, constructive dialogue and future engagement initiatives [9]. Web-based tools and
social media have the potential to drive stakeholder engagement and relationship development [6] as
it can increase dialogues, and consequently support the definition of material issues for stakeholders
and relevant information [10].
Different drivers motivate organisations to voluntarily communicate non-financial information.
These can be characterised in external drivers based on legitimacy [11–14] and institutional pressures as
organisations from the same industry adopt sustainability reporting e.g., [15]; (ii) internal drivers based
on assessing the sustainability efforts of the organisation [2,16,17]; or (iii) a combination of internal and
external factors [16]. This approach is mirrored into two main groups of theories, used by researchers to
explain their findings, particularly socio-political theories that focus on seeking legitimacy in the external
context of the organisation and managerial theories that focus on internal factors of governance [18].
This research uses a multi-theoretical framework to explore possible drivers on the disclosure
of sustainability information, in particular legitimacy theory [19], and neo-institutional theory [20].
These two theories have been exploited by similar studies. In particular, the former has been applied
to explore the drivers of environmental disclosure by large organisations [21], the communication of
Corporate Social Responsibility (CSR) by a specific sector [22], and the content and extent of social and
environmental disclosure on the web by listed companies [23]; the latter supported the investigation on
the association between environmental disclosure quality and industry membership [24]. Both theories,
involving social and institutional characteristics, are complementary to explain content and drivers
of environmental and social disclosure by organisations. The social and institutional context may
influence the adoption of environmental strategies by organisations in order to gain corporate benefits,
such as being seen as a responsible organisation, and gain reputation [25].
Organisational characteristics have been highlighted in the literature (e.g., [24]) as possible drivers
that may explain the disclosure of specific sustainability information, namely (i) business model,
(ii) organisation size, and (iii) industry group. Each of these characteristics is explained below.
Several scholars have underlined the business case for sustainability [26]. These are associated
with the creation of value for stakeholders. There are multiple forms of value creation, which are
associated with different business models [27]. According to these authors, the most integrative value
creation (including economic, social and environmental value) is associated with community platforms
(patterns that substitute resource or product ownership with community-based access to them) and
some sort of supply chain (patterns that modify upstream and/or downstream components of a
business model). Business models may constitute strategic footholds for sustainability implementation
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because they are able to support, on one hand, a more efficient use of resources such as water and
energy, and, on the other hand, a decrease of emissions and waste resulted from activities conducted
in organisations [28]. These authors identify three groups of business models for sustainability
considering the innovation they represent: (i) technological-driven innovations (maximise material
and energy efficiency, create value from waste, substitute with renewables and natural processes);
(ii) social-driven innovation (deliver functionality rather than ownership, adopt a stewardship role,
encourage sufficiency), and (iii) organisational-driven innovation (repurpose for society/environment,
develop scale up solutions). The creation of value by these business models is reported to specific
stakeholder groups.
The value created may not be necessarily economic, including the creation of knowledge and
development of other intangible assets, as suggested by [29]. Intangible assets account for an important
part of the organisational value. A high level of intangible assets may support the disclosure of
sustainability information in sustainability reports [30].
Disclosure of information may vary based on organisation size (e.g., revenue and number of
employees) and perceived corporate performance and impact. Organisation size may influence
environmental [21] and social disclosure [22,23]. According to [31], larger organisations disclose more, as
well as organisations associated to poor environmental performance. Larger organisations are typically
more visible. Therefore, on the one hand, they could be potentially more influenced by legitimacy issues,
especially the more the business is dependent on social and political support [19,32]. On the other hand,
this tends to put them under the scrutiny of a number of stakeholder groups, which may demand for
information [23]. For instance, civilian aviation uses carbon reporting as a way to manage stakeholder
relationships in order to reduce potential criticism due to costs variance and emissions’ contribution [33].
There has been an increasing awareness of stakeholders for sustainability-related aspects [34].
Organisations are under pressure from stakeholder groups (namely regulators, lenders, insurers,
accountants, lawyers, trade and industry customers, consumers and environmentalists) to communicate
more and better information about their environmental goals and performance [35] and how
environmental, social and economic aspects are embedded into their business strategies and decisions [15].
For instance, sustainability-related information support investment decisions on the organisation [25,36],
as it helps investors to make better forecasts on the shares they will receive, and environmental
information has been suggested to have a positive effect on financial markets through economic gains
and stakeholders’ reactions [12].
Considering the disclosure of environmental information, it has been reported that organisations
that are more susceptible to criticism (such as oil and gas industries) disclose more information via the
media [5]. This demonstrates how organisations can be influenced by the context where they operate.
In addition to this, organisations disclose more environmental information online when faced with an
environmental crisis, in order to decrease information asymmetry and potential political costs [32],
or to reduce potential costs resulted from environmental impacts [24].
A review performed by [37] shows that the most consistent results on the determinants of
sustainability disclosure are related to organisational size and visibility (as seen above), but also
sector-affiliation. Industry group can help to explain the disclosure of specific information [24].
As suggested by [20], when “established” organisations from a certain industry adopt specific policies,
strategies and practices (e.g., environmental and social certifications, business model), there might be
an “institutional” pressure to adopt similar structures in order to not jeopardize their chance of survival
in the market. This is mainly related to possible isomorphism effects on disclosing sustainability-related
information. Institutional isomorphism may support the success and survival of organisations by
integrating social norms and expectations [38]. For instance, organisations that belong to economically
regulated and resource-intensive sectors report carbon-related information and use this information to
increase efficiency and reduce emissions [33].
Despite the above-mentioned arguments, organisation size, industry group, perceived corporate
impact [16] and environmental performance [24] may not play a major role in the decision to disclose
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environmental and social information. Organisations with similar characteristics may adopt different
policies, strategies and practices in relation to the disclosure of environmental and social information.
Mainly two alternative explanations are found in the literature. The variance of the disclosure among
organisations could be based on the different policies, strategies and practices adopted by downstream
and upstream industries. This is due to the fact that downstream organisations are more under scrutiny
of stakeholder groups, such as consumers, when compared to upstream organisations [39]. An example
is the consumer goods industry, which typically disclose more information about ethics than other
industries [23].
To date, only a limited number of studies have focused on the characteristics of organisations
disclosing sustainability-related information. The majority of this research has focused on large
organisations and formal reporting schemes, e.g., [40,41]. This indicates a need for further studies on
the topic, namely for exploring organisations like SMEs that are generally left out from the academic
debate on sustainability disclosure. In addition, the association between the characteristics of the
organisations and the content of the information disclosed is unclear.
This study intends to contribute to the still underdeveloped area of research on sustainability
measurement and reporting, and organisational theories—as highlighted by [42]—by (i) identifying
which environmental and social information do organisations disclose online; and (ii) exploring the
organisational drivers affecting the disclosure of sustainability information.
Specifically, our research develops new metrics to assess sustainability information disclosed online
by organisations (Section 2.3.1); it provides data on the metrics identified in Section 2.3.1 that is disclosed
online by 2008 organisations from twelve industrial groups in Italy (Section 3.1); and explores the
association between organisational characteristics (industry group, organisational size, environmental
and social certifications, and business model) and the information identified in Section 3.1 (Section 3.2).
Organisational characteristics selected are based on the literature presented above.
The paper is structured as follows: Section 2 (“Materials and Methods”) presents the method
procedures adopted, including the measurement framework, sampling procedure, data collection and
analysis; Section 3 (“Results”) highlights the main results of this research, providing evidence on what
type of environmental and social information organisations disclose, and explores the association
between organisational characteristics and the disclosed information; Section 4 (“Discussion”) examines
the results of this research using a lens of the current literature on the disclosure of environmental
and social information; Section 5 (“Conclusions”) addresses the main implications of this work and
future developments.
2. Materials and Methods
This section details the research method developed (Figure 1). It starts by explaining the
measurement framework, based on the literature review developed by [18] and international
sustainability frameworks and databases on sustainability measurement literature, resulting in the
identification of 69 process-based Key-Performance Indicators (KPIs) (Section 2.1). The sampling
procedure consisted in a stratified sampling of organisations listed in the AIDA database, comprising
all Italian organisations (Section 2.2). Data collection involved environmental and social information
available online, including sustainability reports. Online information was considered because it is
readily accessible to any stakeholder. This is particularly significant to stakeholder groups who may
have online information as the only interface with the organisation. Finally, the procedure for data
analysis is based on the development of new metrics to assess information (Section 2.3).
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2.1. easurement Fra e ork
A measure ent fra e ork rooted in international fra e orks as designed to collect data.
Initially, we identified the main thematic areas on sustainability measurement, and environmental and
social indicators based on a comprehensive literature review conducted by [18], as well as international
sustainability fra eworks and databases (e.g., GRI, Asset4, CDP). A preliminary list of thematic areas
and respective indicators was designed and validated by key-stakeholders fro t enty Italian S Es.
For this purpose, t o focus groups ere organised involving 24 key infor ants overall.
The key-stakeholders were entrepreneurs or members of the senior management team responsible for
sustainability-related aspects in their organisation. This allowed to identify a set of 69 KPIs, representing
the following thematic areas: environmental certification, social certification, business model, energy,
corporate social responsibility, emissions, supply chain, waste management and circular economy, water,
product innovation. Appendix A reports the complete list of 69 KPIs. The thematic areas/indices
presented in Table A1 are only indicative. Some indicators belong to more than one.
2.2. Sampling Procedure and Data Collection
Organisations were selected by stratifying the whole population of Italian organisations by
revenues. Revenues represented a reliable proxy for assessing organisational size as it highly correlates
(correlation coefficient > 0.90, p-value < 0.001) with organisation’s turnover and number of FTE
(correlation coefficients > 0.90, p-value < 0.001). Data for deriving the stratified sample were retrieved
from the AIDA database [43] which comprises specific information (e.g., revenues, turnover, FTE,
industrial sector) for all Italian organisations. We choose to employ the stratified sampling procedure
after having conducted a pilot study on 400 organisations using random sampling. Random sampling
resulted in most organisations being micro firms that do not have a website or actually have a really
basic one, therefore severely limiting the data collection procedure.
Following the same theoretical approach, five regions were included, based on their GDP [44,45],
organisations’ revenues, and considering territorial homogeneity and the number of organisations in
these regions. In particular, Emilia-Romagna, Lombardy, Piedmont, Veneto, and Tuscany were selected.
Within these five regions, presenting a remarkable manufacturing vocation [46], 2008 organisations
representing 12 industrial groups were included into the sample (see Table 1 for details). All industry
Sustainability 2019, 11, 3422 6 of 24
groups considered represent manufacturing organisations. Service organisations were excluded
from this analysis. The choice was made based on the major differences presented by service and
manufacturing organisations in terms of tangibility of their output, production environment and
operation management, even in the perspective of product-service system shifting [47,48]. In addition
to this, environmental aspects of manufacturing organisations are subject to a more intensive regulation
and, therefore, their approach towards sustainability reporting more mature.
Organisations sampled belong to private sector and more than half of these (1498—70% of the sample;
considering the total revenues) are SMEs. As shown in Table 1, not all industries are represented in all
regions and the number of organisations in each industry group differs. Overall, the most represented
industries are food (365 organisations), manufacturing of metal products (excluding machinery and
equipment—329 organisations) and manufacturing of machinery and other equipment (509 organisations).
These three industries alone represent 60% of the organisations in the sample. The number of organisations
in each region is also unequal: 760 organisations are located in Lombardy, 400 in Piedmont, 369 in
Emilia-Romagna, 299 in Veneto, and 180 in Tuscany. We will not present results considering differences
between regions as the results from the Kruskal-Wallis H test performed were not significant between
regions (for details about this test see Section 2.3.2).
Table 1. List of industry groups and respective characteristics.
Industry Group Total Number(Percentage)
Geographical Distribution
(Percentage)





#2. Textile industry 25 (1%) Tuscany (100%)
#3. Manufacturing of leather and similar products 85(4%) Tuscany (47%)Veneto (53%)
#4. Manufacturing of paper and products derived
from paper 20 (1%) Tuscany (100%)
#5. Manufacturing of chemical products 155 (8%) Lombardy (100%)
#6. Manufacturing of rubber and plastic materials 40 (2%) Piedmont (100%)
#7. Manufacturing of other products to produce
non-metallic minerals 40 (2%) Emilia-Romagna (100%)
#8. Metallurgy 180 (9%) Lombardy (81%)Tuscany (19%)
#9. Manufacturing of metal products (excluding





#10. Manufacturing of electrical equipment and
equipment for domestic non-electrical use 30 (1%) Veneto (100%)






#12. Manufacturing of vehicles, trailers and semi-trailers 230 (11%) Emilia-Romagna (17%)Piedmont (83%)
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Between April and June 2017, data was collected on the 2008 organisations using the 69 KPIs
through secondary sources—i.e., organisation’s websites and sustainability reports published online. Each
indicator was evaluated using dummy variables, which measured whether or not an organisation discloses
that sustainability-related practice/indicator on its official websites and documents available online.
The collection of data was supported by 40 students. Three workshops were organised for aligning
them on the measurement framework and on the data collection process. Students were assigned
50 organisations each to increase reliability in data results. After the first round of data collection,
random checks were performed by the authors to validate the dataset. Random checks were performed
by the authors of this paper in approximately 5% of the collected data and resulted in marginal revisions
(below 1%) of the data retrieved by the students.
2.3. Data Analysis
2.3.1. Development of New Metrics to Assess Sustainability Aspects Disclosed Online
In order to reduce the dimensionality of the measurement framework proposed and to investigate
the presence of underlying latent factors that could describe and synthesize the data collected,
we conducted an exploratory factor analysis.
A seven-factor model resulted from our analyses, and the factors were reflected by 22 KPIs that
remained after the analyses. Both convergent and discriminant validity were supported, and the
reliability coefficients of Cronbach’s α and Guttman’s λ2 were above the expected threshold of 0.60.
Table 2 depicts the final list of 22 KPIs from the factor analysis considered and respective factors.
It can be noticed that some thematic areas were not considered, such as energy, as the factor loadings
were under 0.40 and the reliability coefficients of the overall factor were below the expected threshold
of 0.6. This shows energy related information is not strong enough to emerge as an independent factor.
The final values for each thematic area were calculated based on the results of the factor analysis.
The final value of each thematic area is represented by the sum of the factor loadings multiplied by the
respective measured values. These were used to analyse data in aggregated form (Section 3.1 and part
of Section 3.2).
2.3.2. Correlation Coefficients and Differences between Industry Groups
Data were then analysed through descriptive and inferential statistics. Firstly, a Shapiro-Wilk test
was performed in order to test if data are normally distributed. The null hypothesis was rejected as
p > 0.05 for all variables. Thus, non-parametric tests were performed in subsequent analyses.
Cross-tabulations were used to examine possible associations between indices and organisational
characteristics. Characteristics analysed include (i) size of the organisation, considering revenue,
and number of employees; (ii) industry group, (iii) environmental and (iv) social certifications,
and (v) business model. Environmental and social certifications, and business model were evaluated
through three indices (Section 2.3.2.1).
When patterns were detected between variables, correlation coefficients were calculated.
A Kruskal-Wallis H test was performed in order to determine if there were statistical differences
between the disclosure of environmental and social information between at least two industry groups.
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Table 2. Indicators used in the analysis and respective results from the factor analysis.
Factor Loadings
Thematic




CSR1 Statement or policy of equal opportunities 0.91
CSR2 Ethical code 0.95
CSR3 Development of training policies / training for employees(beyond mandatory regulation) 0.50
CSR4 Risk analysis policy for employees’ protection in theworking environment 0.70
Emissions (EM)
Monitor of environmental impacts caused by:
EI1 Air emissions 0.45
EI2 Land emissions and spills 0.97
EI3 Water emissions 0.95
EI4 Identification of specific objectives to reduce emissions 0.29
Supply chain (SP)
SP1 Environmental and social criteria to select suppliers 0.54
SP2 Policy to reduce environmental impacts of the supply chain 0.77
SP3 Description of the origin of the resources used and the originof production (product transparency and “Made in Italy”) 0.64
SP4 Communication policies to inform consumers about thesustainability of the products 0.70
Waste Management
(WM)
WM1 Separated waste collection 0.92
WM2 Separated waste collection description 0.68
Circular economy
(CE)
CE1 Use of recycled materials in the manufacturing of theproducts 0.89
CE2 Flawed product recycling 0.60
Water (WA)
WA1 Treatment/purification/capture plant of wastewater 0.56
WA2 Treatment/purification/capture plant of rainwater 0.39
WA3 Amount of re-used water 0.84
Product innovation
(PD)
PD1 Description of initiatives in place to reduce the energyfootprint of products during the use phase 0.61
Environmental product innovation policy/initiative on:
PD2 Eco-design 0.61
PD3 Life-cycle assessment 0.39
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2.3.2.1. Contingent Variables
Table 3 presents the list of indicators used to create three indices corresponding to environmental
certifications, social certifications, and business models. Following the nomenclature presented by [27],
indicators associated to business models are mainly based on environmental forms of value creation
(positive in the case of BM1, BM2 and BM3; and negative in the case of BM4). The four items have
been taken from the standard Asset4, and they have been designed to capture the type of product
(e.g., a specific technology) manufactured by the organisation and the industry group in which the
organisation operates. These represent business models based on technological-driven innovations [28].
Indicators related to environmental and social certifications were also considered, as these are many
times used by organisations to signal a commitment to sustainability.
Indices are calculated using the standardised sum of the respective indicators. These indicators
were separated from the indices presented in Table 2, which represent processes or organisation
behaviour characteristics. Indices in Table 3 are used as contingent variables as they can affect the other
variables being assessed. They are a real binary variable (an organisation can have a certification or
not) whilst the other indices presented in Table 2 can potentially be measured continuously. These data
were collected in a similar way as described in Section 2.1, through the use of dummy variables.




















Development of products or technologies for:
BM1 Renewable energy
BM2 Water treatment, purification or to improve efficiency on water use
BM3 Report or communication of initiatives to produce or promoteorganic food and other products
BM4 Relation with nuclear energy industry (e.g., constructionof reactors, production of nuclear energy)
2.3.3. Cluster Analysis
A hierarchical cluster analysis was conducted in order to draft the simplest structure that represents
homogeneous grouping of organisations [49]. Firstly, a hierarchical clustering algorithm was used
to support the selection of the number of clusters as representative of the structure of the data [49].
The average linkage algorithm (using a Euclidean distance measure) was used as it does not depend
on extreme values, it tends to generate clusters with small variation within the cluster [49].
The cluster solution was achieved by (i) analysing the dendrogram resulted from the hierarchical
cluster, (ii) the results from the Calinski-Harabasz pseudo-F stopping rule-index (the largest values the
more distinct clustering), and Duda-Hart Je(2)/Je(1) stopping rule-index (the largest values the more
distinct clustering); and (iii) the results from pseudo-T-squared values (the smallest values the more
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distinct clustering). After this, based on the number of clusters chosen, a non-hierarchical clustering
analysis was conducted using the K-means algorithm.
A Kruskal-Wallis H test was performed to evaluate the significance of clustering variable differences.
The results of the cluster analysis are not generalisable as they depend on the structure of the existent
data [49]. Nevertheless, they allow us to identify the status quo and possible trends of the Italian
organisations assessed.
A radar chart was used to represent the clusters. For this purpose, an internal normalisation
method was used. We attributed value 1 to the best performance on a thematic area i and we calculated
the proportional value to the other performances dividing each performance by 1. All thematic areas are
to maximise, i.e., the higher value the better. As stated before, these results depend on the alternatives
being analysed.
3. Results
3.1. Type of Environmental and Social Information Disclosed by Organisations Online
Environmental and social information disclosed by organisations online is low. CSR indicators are
among the type of information most disclosed on organisations’ websites (2887 times CSR indicators
were found online), whilst indicators related to water are the least disclosed (376 times Water indicators
were found online).
Figure 2 shows the top 10 indicators most disclosed online among the organisations assessed. It can
be seen that all indicators considered under the CSR index are included in this list; and the most disclosed
is one of the contingent variables, i.e., EC1 Environmental certification according to ISO 14001. In
particular, the adoption of ISO 14001 (EC1) is disclosed by 50% of the organisations in the manufacturing
of paper and products derived from paper (#4), manufacturing of rubber and plastic materials (#6), and
manufacturing of electrical equipment and equipment for domestic non-electrical use (#10).
Figure 3 illustrates the 10 indicators least disclosed online, which include environmental and
social certification-related and water indicators. These charts include indicators resulted from the factor
analysis (Table 2, Section 2.3.1) and indicators used as contingent variables (Table 3, Section 2.3.2).Sustainability 2019, 11, x FOR PEER REVIEW 1  of 25 
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3.2. Association between Organisation Characteristics (Industry Group, Organisational Size, Environmental
and Social Certifications and Business Model) and Environmental and Social I formation Disclosed Online
3.2.1. Correlation Coefficients and Differences between Industry Groups
Table A2 in Appendix B depicts the Spearman’s rank correlations between organisational
characteristics, contingent variables and indices. Figure 4 illustrates the cases with a significant
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Through the application of a Kruskal-Wallis H test, it was found that the differences between
environmental and social information disclosed and industry groups are statistically significant.
The results of the test are shown in Table 4 associated to a p < 0.001. There is evidence showing that
disclosure of some environmental and social information is significantly statistically different between
industry groups. A cluster analysis was performed in order to study in more detail which type of
information and industry groups are responsible for this difference.
Table 4. Results of the Kruskal-Wallis equality-of-populations rank test for the industry groups.
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Cluster A (144 organisations) encompasses organisations with the highest disclosure of information;
at the same time, the fewer number of organisations are represented here. Cluster B (231 organisations)
represents organisations with low disclosure in most indices, except CSR. Cluster C (241 organisations)
represents the highest disclosure of information related to CSR. Cluster D (383 organisations) contains
organisations that in general present a low disclosure of information, but high disclosure of supply
chain-related information. Cluster E (1009 organisations) represents organisations that disclose the
least information online in every thematic area; it represents the majority of the sample analysed.
The number of organisations is different among industry groups, so the results are interpreted
considering the representativeness of the organisations of a specific group in each cluster (Figure 6).
Most industry groups are represented in every cluster, except the textile industry, which is not
represented in Cluster B. It is not possible to state that organisations from specific industry groups have
a specific behaviour regarding disclosure of environmental and social information online. However,
some trends are recognisable from results obtained and they are described in the following.
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Figure 5. Cluster results achieved (mean scores normalised).
Most organisations of each industry group are represented in Cluster E, which characterises
organisations with the least environmental and social i formation disclosed online. It is associated to
an average lower number of empl yees, compared to the oth r clusters. I this cluster, 81% of the
organisations do not disclose information about any environm ntal c rtificat a 89% do not disclose
any information about any social certificate. In th same line, 93% of the organisations in this cluster
do not disclose information about a y of the business models.
Cluster A inclu es organisations that mo t disclose in the majority of the thematic areas, with
the exception of CSR. Even though all industry grou s are represented in this cluster, industry
g oup related to consumer goods ar the most significant presence: 28% of organisations in t xtile
industry (#2), 20% of organisations in manufacturing of paper and products derived from paper (#4),
and 20% of organisations in manufacturing of other products to produce non-metallic minerals (#7)
(mainly organisations related to glass and ceramic manufacturing). Industries related to consumer
goods develop products readily available to the final consumer. Thus, they can be considered
downstream industries.
This cluster is also associated to an average revenue (176 hundred million euros) and number
of employees (770) higher than the average in other clusters (which is lower than 53 million euros in
revenues and less than 420 employees). Most organisations in Cluster A are not SMEs. In addition to
this, 46% of these organisations reports of at least two environmental certifications; and 44% of at least
one social certifications. Only 36% disclose information of at least one business model. It is important
to note the low number of times any of the business models are mentioned on the official websites.
Cluster B and C are characterised by an overall low disclosure in all thematic areas, except in CSR.
Cluster C represents organisations that disclose more information on CSR among all clusters. Some of
the organisations represented in these clusters are related to resource intensive sectors. There are 23%
of organisations that belong to manufacturing of chemical products (#5) (namely oil companies) and
20% of organisations related to manufacturing of electrical equipment and equipment for domestic
non-electrical use (#10) belong to Cluster B; and 25% of the organisations in manufacturing of rubber
and plastic materials (#6) belong to Cluster C.
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Cluster D represents organisations with an overall low disclosure of environmental and social
information, but high disclosure of information related to supply chain. Organisations from three
industry groups related to consumer goods are considerably represented in this cluster: 48% of the
organisations in the food industry (#1), 35% of the organisations in manufacturing of paper and
products derived from paper (#4), and 43% of the organisations in manufacturing of other products to
produce non-metallic minerals (#7).
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Figure 6. Distribution of organisations by industry group in each cluster.
4. Discussion
Our first result is mainly methodological and concerns the development of new metrics to assess
sustainability-related information disclosed online by organisations (Section 2.3.1). The results of
the factor analysis identified seven indices belonging to different thematic areas (factors): Corporate
Social Responsibility, Emissions, Supply Chain, Waste Management, Circular Economy, Water, Product
Innovation. Some of the thematic areas initially identified during the literature review were not
retained as independent factors after the factor analysis was conducted. For instance, KPIs related to
energy. Previous research has found that in most cases reporting information related to energy and
materials is independent from reporting information about emissions and water [25]. According to
these authors, this depends on the governance system of the organisation. Organisations that operate
in civil law countries (most European countries, including Italy) report mostly on emissions and water
issues; whilst organisations operating in common law countries report mainly information on energy
and materials (countries based on the English common law). This appears consistent with our results.
Information disclosed online about emissions and water emerged as independent factors among the
information disclosed by the Italian organisations assessed.
Considering the overall amount of sustainability-related information available on organisations’
official websites, our findings suggest that environmental and social information disclosed are still
low. As a matter of fact, 50% of the organisations in our sample belong to Cluster E, that shows the
normalised value of all sustainability indices to be close to zero. This finding is in line with previous
results in the field of online sustainability disclosure [22].
Considering the content of the information disclosed, CSR and environmental certifications
are among the most disclosed information. According to [50], CSR is used by SMEs to minimize
problems that these organisations usually face, such as financial constraints and difficulties in attracting
high qualified employees. CSR also supports SMEs to improve their competitiveness. This type of
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information seems to be typically disclosed by organisations to gain, maintain or repair legitimacy to
operate [11,12], signal a commitment with external parties [18], and reinforce a desired organisational
identity [51]. According to previous studies, awareness of stakeholders for sustainability-related
aspects has been increasing [34]. In addition to this, CSR-related information is significantly correlated
to environmental certifications, emissions and supply chain which indicate that organisations may
disclose this type of information together (Section 3.2.1).
Environmental certifications may enhance the disclosure of environmental information by
organisations, as suggested by [21]. Organisations become more aware of their processes of activities
thanks to the procedures required to gain environmental certifications. Thus, organisations with
environmental certifications may disclose more sustainability-related information. This may suggest
that the organisational culture, and business strategy consequently implemented, may play an important
role in the decision to disclose environmental and social information related to the activities adopted.
Turning to explore the association between organisational characteristics and the information
identified, our results show a significant difference among industry groups in the content of the
information disclosed. Cluster analysis highlighted that consumer goods and resource-intensive
sectors show the highest degree of disclosure.
In particular, consumer goods-related industries focused on the disclosure of supply chain-related
information. This is represented in Cluster D, which has a higher disclosure of supply chain-related
information when compared to the other clusters, and it is mostly constituted by consumer goods
organisations that are closer to the final consumers and under the scrutiny of different stakeholder
groups [39]. Our results also confirm findings from [23] as consumer goods organisations disclose
more information about CSR and ethics than other organisations in our sample. Therefore, consumer
goods organisations show isomorphism effects in disclosing specific sustainability-related information
as suggested by [24].
Additionally, resource-intensive sectors can also be considered under scrutiny of different types
of stakeholder groups such as environmental non-governmental organisations and the public opinion.
Our results showed that organisations related to resource-intensive sectors disclose mostly information
about CSR. Literature reports that these organisations are under scrutiny of various stakeholder groups
since they are more dependent on social and political support [19,32] and may be more vulnerable to
criticism [5]. This happens because resource-intensive organisations are frequently dependent by both
governmental subsides and acceptance of their activities by key-stakeholder groups identified above.
According to [52], corporate managers believe that people care about the way organisations affect
the environment, recognizing their environmental performance. Research has previously shown that
disclosure of environmental information by these groups is mainly to reduce potential criticism [5,33].
Consequently, the disclosure of information related to CSR is mostly used. In fact, results of the cluster
analysis illustrate that a significant percentage of organisations belonging to industries associated to
resource-intensive sectors (manufacturing of chemical products, namely oil organisations; electrical
equipment and equipment for domestic non-electric use; and rubber and plastic materials) belong to
the clusters related to a low disclosure in all thematic areas except CSR. This type of information is
typically oriented to the general public, instead of towards specific stakeholder groups. This results
in a lack of concrete information about how significant negative impacts of the activities of these
organisations affect for instance ecosystems. This is mainly due to the fact that this information needs
to be generic in order to be understood by non-experts. Consequently, CSR is frequently used to
reinforce a desired organisational identity [51].
Despite the overall low disclosure, our results also identified a small group of organisations (7%
of the organisations in our sample) belonging to Cluster A, that displays high values of disclosure
in all the sustainability indices and also in business model characteristics. Disclosure on business
models is important in order to understand how value is created and in which form (e.g., integrative,
economic, social, environmental) as detailed by [27]. As explained in the first section of this paper,
the disclosure of sustainability information and organisation’s value creation for stakeholders are
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suggested to be deeply intertwined. This value includes the development of intangible assets that are
highly relevant for capital markets [53]. Thus, the importance of measuring and disclosing information
not only related to purely financial aspects is considered to be very important for organisations.
Our results also suggest that larger organisations disclose more sustainability-related information
than SMEs, thus supporting [21–23,31]. These findings are consistent with extant literature in the field
regarding size-dependency of information disclosure. Larger organisations, in fact, tend to disclose
more information, compared to smaller ones. Thus, as most organisations in our sample are SMEs, the
low number of environmental and social information disclosed online is expected. This may be related
to less resources available for formal reporting activities and to a different reaction that SMEs have to
stakeholders’ pressures compared to large organisations.
According to [54], since smaller organisations are more embedded in the social environment
they contribute to, they usually respond more directly to stakeholder pressures, namely from internal
groups, local communities, commercial buyers, household consumers, supply chain stakeholders and
regulatory agencies. This may be due to their simplified decision-making process, greater innovation
propensity, and resource scarcity (e.g., less resources to litigate the claims) [54]. This suggest stakeholder
pressures may not have played a major role in disclosure of environmental and social information in
the organisations assessed as overall the information disclosed is low. One of the reasons may be the
fact that the activities of these organisations are not as visible as larger organisations. SMEs have an
advantage in developing collaborative business cases for sustainability because there are less “layers of
managements” involved in the decision making [55]. This could include the disclosure of information
in different ways, where key stakeholders can be engaged in different phases of the process, namely
through online reporting [7], for instance, using social media [56]; or as a complement to formal
reporting schemes selecting report’s content and design [9], but also collecting data, analysing and
monitoring results [57].
5. Conclusions
This research develops new metrics to assess sustainability aspects related to environmental and
social aspects, such as CSR, emissions, supply chain, waste, water, circular economy, and product
innovation. It provides data on the type of environmental and social information disclosed online
by 2008 organisations from twelve industrial groups in Italy; and explores the association between
organisational characteristics and the information disclosed online.
This paper explores the possible relevance given by organisations to the communication of certain
type of information online. This constitutes public information that any stakeholder can access to be
informed about policies, strategies and practices related to corporate sustainability. In addition to this,
it also suggests the type of organisational culture and business strategies adopted; and information that
some stakeholder groups (internal and external) may be requiring. Overall, information disclosed to
stakeholders is low, which shows that even a one-way communication channel (from the organisation
to stakeholders) is still weak. This is particularly significant to stakeholder groups who may have
online information as the only interface with the organisation. Yet, there is a significant disclosure of
information related to CSR and environmental certifications.
We provide further evidence that larger organisations tend to disclose more environmental
and social information, especially when already engaged in certification procedures. We also found
that organisations related to consumer goods disclose mostly information related to supply chain;
and resource-intensive industries disclose mostly information on CSR. These organisations may be
disclosing this type of information as an effort to legitimise their activities in a one-way communication
channel. However, there is a lack of evidence on the feasibility of this information, especially when
organisations related to resource-intensive activities disclose sustainability-related information.
This study provides researchers and practitioners with information on the content of sustainability
information disclosed and possible drivers for their disclosure; this supports their understanding on
the conditions where voluntary sustainability disclosure is more expected. The findings of this paper
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can help to understand the reasons behind disclosing a specific type of information and distinguish
between valuable information from possible window dressing. In addition, we believe data and results
presented must be regarded as an opportunity for business and policy makers to understand content
and drivers of online sustainability disclosure. In particular, to acknowledge the impact of the current
policies in the Italian context, and plan future developments.
Some limitations of this study are worth noting. The research design may influence the results
as it is based on what organisations choose to communicate, which does not allow to evaluate the
quality or the extent to which the indicators/practices are embedded in the organisational strategies
and operational activities. In addition, online information may vary faster than formal reporting as it
is easily reachable and then visible. Consequently, changes on the characteristics of the organisational
culture and organisational stakeholder groups may influence the type and amount of environmental
and social information. Further studies could also apply the same investigation set-up on a similar
sample in different countries (e.g., based on English common law) in order to verify whether the
difference in legislative framework may influence the overall approach to information disclosure.
Further variables may be used to explore associations between organisational characteristics
and disclosure of information. Future studies could focus on the type of organisational culture and
strategies in place (internal drivers) and the influence of external pressures from stakeholder groups
(external drivers). Future research could also focus on the impacts of disclosing environmental and
social information online, namely as a complement to formal reports beyond the “one size fits all”
reporting approach; and a potential instrument to enhance a two-way communication channel between
the organisational and stakeholders through internet-based tools.
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Appendix A




EC1 c ISO 14001
EC2 c EMAS
EC3 c ISO 50001





SC1 c SA 8000
SC2 c ISO 26000
SC3 c OHSAS 18001
SC4 c IFS
SC5 c ISO 22005
SC6 c ISO 22000
Business model (BM)
Development of products or technologies for:
BM1 c Renewable energy
BM2 c Water treatment, purification or to improve efficiency on water use
BM3 c Report or communication of initiatives to produce or promote organic food and other products








EE6 Building envelope thermal insulation
EE7 Green roof
EE8 Actions planned for the next 5 years
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Table A1. Cont.
Thematic Area/Indices Indicator
Corporate Social Responsibility (CSR)
CSR1 * Statement or policy of equal opportunities
CSR2 * Ethical code
CSR3 * Development of training policies/training for employees (beyond mandatory regulation)
CSR4 * Risk analysis policy for employees’ protection in the working environment
CSR5 Sustainability/environmental report
CSR6 Day-care service/flexible working hours
CSR7 Environmental impact assessment studies
CSR8 External audit for CSR/Health and Safety/sustainability report
CSR9 Appropriate internal communication tools (e.g., whistle-blower, ombudsman, suggestion box, hotline,newsletter, intranet) to ensure better environmental management
CSR10 Partnership or initiatives with specialized NGOs/industry organisations/governmental orsupra-governmental organisations focused on improving environmental issues
CSR11 Actions planned for the next 5 years
Emissions (EM)
Monitor of environmental impacts caused by:
EI1 * Air emissions
EI2 * Land emissions and spills
EI3 * Water emissions
EI4 * Identification of specific objectives to reduce emissions
EI5 Information disclosed about initiatives for environment restoration
EI6 Quantitative information provided to support the information disclosed
Supply chain (SP)
SP1 * Environmental and social criteria to select suppliers
SP2 * Policy to reduce environmental impacts of the supply chain
SP3 * Description of the origin of the resources used and the origin of production (product transparency and“Made in Italy”)
SP4 * Communication policies to inform consumers about the sustainability of the products
SP5 Initiatives to reduce the environmental impact of transportation used for staff
SP6 Initiatives to reduce the environmental impact of the transportation of products
SP7 Initiatives to return used/old products
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Table A1. Cont.
Thematic Area/Indices Indicator
Waste Management (WM) & Circular economy
(CE)
WM1 * Separated waste collection
WM2 * Separated waste collection description
WM3 Reference to regulation
CE1 * Use of recycled materials in the manufacturing of the products
CE2 * Flawed product recycling
CE3 Waste as energy/heat source
CE4 Biodegradable packaging material
CE5 Packaging recovery and reuse
WM3/CE6 Actions planned for the next 5 years
WM4/CE7 Quantitative information provided to support the information disclosed
Water (WA)
WA1 * Treatment/purification/capture plant of wastewater
WA2 * Treatment/purification/capture plant of rainwater
WA3 * Amount of re-used water
WA4 Actions planned for the next 5 years
WA5 Quantitative information provided to support the information disclosed
Product innovation (PD)
PD1 * Description of initiatives in place to reduce the energy footprint of products during the use phase
Environmental product innovation policy/initiative on:
PD2 * Eco-design




Description of new product techniques to minimize environmental impact (all emissions) during the
production process
Development of goods and services that improve energy efficiency of buildings
Note: * KPIs considered from the factor analysis; c KPIs used as contingent variables.
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Appendix B
Table A2. Correlation coefficients of organisational characteristics and indices.




2 N. employees 0.2982 1
Contingent
Variables
3 Environmental certifications 0.1765 0.2787 1
4 Social certifications 0.2321 0.1743 0.4763 1
5 Business model 0.1195 0.0842 0.1555 0.2327 1
Thematic
Areas
6 CSR 0.2220 0.3180 0.4571 0.3790 0.1673 1
7 Emissions 0.2084 0.2136 0.4361 0.2917 0.1860 0.4468 1
8 Supply chain 0.2218 0.1549 0.3493 0.4105 0.2791 0.4031 0.4425 1
9 Waste Management 0.0965 0.1422 0.3180 0.2090 0.0972 0.3095 0.4478 0.3359 1
10 Circular economy 0.1251 0.1317 0.2623 0.1197 0.0627 0.2393 0.3947 0.2855 0.3234 1
11 Water 0.1807 0.1339 0.3300 0.2213 0.1671 0.2784 0.4682 0.3475 0.4170 0.3455 1
12 Product innovation 0.1709 0.1844 0.2997 0.2085 0.2287 0.2579 0.3746 0.3433 0.2000 0.2862 0.2800 1
Note: All coefficients significant for p < 0.01.
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